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Combining non-enzymatic preservatives with enzymes having 
N-ace ty Lmuram idase activity results in a synergism of 
action which is distinguished by the fact that, in parti- 
cular, food products, medicaments and cosmetic products, 
as well as packaging mater ials, tobacco and tobacco products 
can be preserved with the mixture for- comparatively longer 
than by using the individual components. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1. A formulation containing one or more non-enzymatic 
preservatives plus one or more enzymes having 
N-acetylmuramidase activity in a ratio by weight 
of 1 to 100 to 100 to 1. 

2. A formulation as claimed in claim 1, wherein the 
non-enzymatic preservative and the enzyme having 
N-acetylmuramidase activity are mixed in a ratio 
by weight of 1 to 50 to 50. to 1. 

3. A formulation as claimed in. claim 1, containing 
either or both of benzoic acid and sorbic acid or 
their saltS/ plus either or both of lysozyme and 
bacteriolytic enzyme products from Streptomycetes . 

4. A method "of preserving easily spoiled goods which 
comprises administering to said food an amount of 
the formulation as defined in claim 1/ which is 
effective to preserve said goods. 

5 . The me1:h6d as claimed in claim 4 , wherein the goods 
are food products, cosmetic or pharmaceutical 
products, packaging materials, tobacco and tobacco 
products, or animal feeds* 

1^ 
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The method as claimed in claim 4, wherein the 
amount of the formulation added to the product to 
be preserved is such that it contains 0.01 to 2000 
U of the enzyme having N-acetylmuramidase activity 
per mg. 

The method as claimed in claim 6, wherein the 
content is 0.1 to 10.00 U/mg. 



/3 



B. The use of the formulation as claimed in claim 1, as 

a preservative in easily spoiled goods, 

9. The use of the formulation as claimed in claim 8^ 
wherein the goods are food products^ cosmetic or 
pharmaceutical products, packaging materials, tobacco and 
tobacco products, or animal feeds. 

10. The use of the foinnulation as claimed in claim 8, 
wherein the amount of the formulation added to the goods to 
be preserved is such that it contains 0*01 to 2000 U of the 
enzyme having N-acetylmuramidase activity per mg. 

11. The use of the formulation as claimed in claim 10, 
wherein the content is 0.1 to 1000 U/mg, 
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Specification 

A formulation for extending the shelf life of food 
products^ medicaments and cosmetic, products 

It is known to use preservatives such as, for example, 
5 sorbic acid, benzoic acid, propionic acid, formic acid, 
p-hydroxybenzolc acid, salicylic acid and sulfurous acid 
to extend the shelf life of food products, medicaments 
and cosmetic products. In the preservation of food pro- 
ducts In practice the effect of the said pre^servat 1 ves Is 

10 often Intensified by additives vfhich lower the water acti- 
vity or the pH of the food products, such as sodium chlo- 
ride, sugar, acetic acid or other edible acids. This may 
result In changes In the taste of the food products, which 
are not always desired. In the case of mayonnaises and 

15 marinated fish and other del icatessen products, the 
\ consumer prefers, the products to be adjusted to a mild 
flavor, with low additions of salt and vinegar. However, 
there Is the risk In the higher pH range that the growth 
of some bacteria will be intensified and even that favor- 

20 able living conditions for pathogenic organisms are set 
up. Cases of food poisoning connected with the consump- 
tion of only weakly acidified products repeatedly occur, 
because the antimicrobial action of many preservatives 
decreases markedly with Increasing pH. 

25 Enzymes having Nracety trauramidase activity such as, for 

example, lysozyme can likewise be used for the preservation 
of food products, for example milk, meat and fish products. 
The growth of microorganisms in milk products is preven- 
ted by preservation with lysozyme using the process in 

30 British Patent 2,014,032. The use of lysozyme-l 1 ke pro- 
ducts from secretions of animals and plants for preventing 
late bubble formation In various types of cheese Is des- 
cribed In French Patent 8,003,321. 
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However, products of these types can be obtained not only 
from plants and animaLs but also from S treptomycetes, as 
is evident from German Of f enlegungsschr if ten 2,011^935^ 
2^040,444^ 2,146^597 and 3,440,735. 

It has now been found, surprisingly^ that combining the 
non-enzymatic preservatives with enzymes which have N- 
acety Imuramidase activity results in a synergism of action 
which is distinguished by the fact that, in particular, 
food products, medicaments and cosmetic products can be 
preserved with the mixture for comparatively longer than 
by using the individual components. 

Hence the invention relates to: 

1. A formulation containing one or more non-enzymatic 
preservatives and one or more enzymes having N-acetyl- 

15 muramidase activity in a ratio by weight of 1 to 100 
to 100 to 1. 

2. A method of preserving goods using the formulation 
defined under 1. 

3. A process for the preparation of the formulation de- 
20 fined under 1.> which comprises converting the non- 
enzymatic preservative and the enzyme having N-acetyl- 
muramidase activity into a suitable application form. 

The invention is described ^n detail, especially in its 
preferred embodiments, hereinafter. The invention is 
25 also defined in the patent claims. 

Examples of suitable preservatives used according to the 
Invention as active substances in the formulation are 
sorbic acid, benzoic acid, propionic acid, formic acid, 
p-hydroxybenzoic acid, salicylic acid and sulfurous acid, 
30 as well as their salts. Particularly good results can be 
obtained with benzoic acid or sorbic acid or their salts. 
The second active component in the formulation is an 
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enzyme having N-acetylmurarandase activity and having the 
ability to lyse bacterial cells and to prevent further 
growth of the microorganisms. Examples of enzymes which 
are suitable and preferred are lysozyme^ in particular 
5 from hen's egg white^ or bacteriolytic enzyme products 
from St reptomycetes^ in particular from Streptomyces 
coelicolor OSM 3030 and its mutants and variants. The 
enzyme product from OSM 3030 is readily obtained by the 
process described in German Of f enlegungsschr if t 3,440,735. 

10 In this process, Streptomyces coelicolor DSN 3030 is cul- 
tivated in a fermentation medium with the addition of 
sugarbeet molasses in an amount of 5 to 50 g, preferably 
10 to 20 g, per liter of culture medium. A further in- 
crease in the yield is achieved by addition to the culture 

15 medium of calcium ions in the form of readily soluble, 

non-toxic calcium salts, preferably In the form of calcium 
chloride, which is reasonably priced. A calcium ion con- 
centration of 0.05 to 1 molar is advantageous, and concen- 
\ trations of 100 to 500 mraol/l are particularly preferred, 

20 for example in the form of addition of 0.2 to 0.5% by 
weight of calcium chloride dihydrate. 

The active substances can be added simultaneously or suc- 
cessively to food products such as, for example, meat and 
meat products, fish, crustacean, shellfish and mollusc pro- 

25 ducts, edible gelatinous coating compositions for meat 

products, delicatessan products, liquid egg and liquid egg 
yolk, vegetable and fruit products, alcoholic and non- 
alcoholic beverages, milk and milk products, fillings for 
pastries and bakery products, confectionery and candies, 

30 as well as pharmaceutical and cosmetic products, animal 
feeds, tobacco, tobacco products and packaging materials. 

Depending on the intended use, one or more enzymes having 
N-acetylrouramidase activity are mixed with at least one of 
the non-enzymatic preservatives in a ratio by weight of 
35 1 to 100 to 100 to 1, preferably 1:50 to 50:1, and added, 
by conventional processes, to the product to be preserved. 
The amount of the mixture added is of an order such that 
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0.01 to 2000 U of the enzyne having N-acetylmuramidase 
activity^ preferably 0.1 to 1000 are contained in each 
mg of the product to be preserved. 

The combination of chemical preservatives and enzymes hav- 
5 ing muraroidase activity results in a synergism of action. 
This has a particularly advantageous effect on products 
with a mild pH^ which are particularly favored by consumers. 
For example, the action of the combination in a pH range 
between 3 and 6^ preferably 4.5 to 5.5, against micro- 

10 organisms which spoil food products and are pathogenic is 
better than that of the individual components alone. The 
advantage of the mixture is that the content of chemical 
preservatives in food products,, cosmetics, pharmaceuticals 
etc can be reduced while simultaneously extending the shelf 

15 life. It is self-evident that the combination of active 
substances according to the invention can or should be 
used only in the logical case where the products to be 
preserved have been manufactured under satisfactory hygie- 
nic conditions and have a low initial organism count. 

20 The invention is explained further in the examples which 

follow. Unless otherwise indicated, percentage data relate 
to weight. 

Exaaple 1 

Investigation of the shelf life of salad mayonnaise 
25 A salad mayonnaise of the following recipe was prepared: 



oil 



50-0 % 



water 



31.1 % 



egg yolk 



starch 



3.1 % 
4.6 % 



30 salt 



1.0 % 



sugar 



4.0 X 



guar gum 



0.2 % 
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The pH of the salad nayonnaise was adjusted to pH 4.5 with 
acetic acid. The mixture was divided into -four batches, 
one of which was left unaltered (I). The additions to the 
other portions were 100 U of Lysozyme per mg (II), 50 U of 
S lysozyme per mg + 0.15 X of potassium sorbate (111) and 
0.2 X of potassium sorbate (IV) in each case. 
The mixtures were stored in closed jars at a temperature 
of +10''C. 

The shelf life was assessed on the basis of alterations 
10 perceptible with the senses and of the total organism count. 

Added preservative . Shelf life Cdays3 

6 

T Control test 

12 

II 100 U of lysozyme 

III 50 U lysozyme/mg + 0.15 X 

15 of potassium sorbate 1' 

IV 0.2 X of potassium sorbate 1* 

Determination of the activity of bacteria-lysing enzyme prodoct: 
0.2 ml of samples containing bacteria-lys ing enzyme pro- 
duct are pipetted to 2.8 ml of a suspension of 0.2 mg of 
Micrococcus luteus ATCC A698 (Boehringer Mannheim) per ml 
of 0.1 M sodium acetate buffer (pH 5.0), and the decrease 
in turbidity is determined at 25*C by measuring the ex^ 
tinction at 450 nm. 1 unit is defined as the decrease in 
25 extinction by 0.001 photometer scale units per minute; 

Example 2 

Investigation of the shelf life of mayonnaise 

A mayonnaise of the following recipe was prepared: 

oil 82.0 X 

water 10.0 X 

sugar 4.0 X 

mustard 2.0 X 

salt 2.0 X 

The pH of the mayonnaise was adjusted to 4.5 with acetic 
acid. The mayonnaise was treated, stored and assessed in 
analogy to Example 1. The shelf lives emerged as follows: 



20 
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Added preservative SheLf life Cdays] 

I Control test 9 

II 100 U of Lysozyme/mg 15 

III 50 U of lysozyme/mg + 0.15 % 

5 of potassium sorbate 23 

IV 0.2 % of potassium sorbate 17 

Example 3 

Investigation of the shelf life of a meat/mayonnaise 
product 

10 The salad mayonnaises I-IV prepared in Example 1 were each 
mixed with 40 % by weight of thinly sliced meat sausage and 
20 % by weight of thinly sliced gherkins from one produc- 
tion batch. The meat/mayonnaise products were treated^ 
stored and assessed in analogy to Example 1- The follow- 

15 ing shelf lives emerged: 
'\. ' 

\^ Added preservative Shelf life CdaysD 

I Control test 3 

II 40 U of lysbzyme/mg ^ 

III 20 U of lysozyme/mig + 0.06 .% 

20 of potassium sorbate ,11 

IV 0.08 % of potassium sorbate 8 

Example 4 

Investigation of the shelf life of salad dressing 

A salad dressing of the following recipe was prepared: 

25 water 34.1 % 

oil 46.1 X 

sugar 14.5 % 

mustard 3.0 % 

salt 2.1 % 

30 xanthan 0.2 % 
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The pH was adjusted to 4.5 with acetic acid. The salad 
dressing was treated, stored and assessed in analogy to 
Example 1. The shelf lives emerged as follows: 

Added preservative Shelf life Cdays] 
5 I Control test 6 

II 100 U of l/sozyme/mg 10 

III 50 U of lysozyme/mg + 0.15 % 

of potassium sorbate 17 

IV 0,2 % of potassium sorbate 12 

10 Exaaple 5 - / 

Investigation of the shelf life of a cream filling 
A cake cream of the following recipe was prepared: 



15 



sugar 


51.2 % 


glucose syrup. 


25.6 % 


water 


22.0 % 


f unct ional i zed protein 


0.7 % 


citric acid 


0.4 % 


agar agar 


0.07 % 


flavorings 


0-03 % 



20 The cream was divided into four batches, one of which was 
left unaltered (I). The additions to the other portions 
were 100 U of lysozyme per ^g (II), 50 U of lysozyme per 
mg + 0.15 % of potassium sorbate (III) and 0.2 % of potas- 
sium sorbate (IV> in each case. 

25 The mixtures were .stored in closed jars at a temperature 
of +10°C. 



The shelf life was assessed on the basis of alterations 
perceptible with the senses and of the total organism 
count. 
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Added preservative SheLf Life Cdays3 

I Control test 5 

II 100 U of Lysozynne/mg 9 

III 50 U of lysozyroe/rng + 0.15 % 

5 of potassium sorbate 15 

IV 0.2 X of potassiun sorbate 11 

Exasple 6 

Investigation of the shelf life of a foamed fruit dessert 
product 

10 A fruit dessert product of the following recipe was pre- 
-.pared: 



15 



water 


74.6 


% 


ic Ing sugar 


18.8 


X 


nodif led starch 


3.7 


% 


instant gelatine 


1.2 


% 


fruit powder 


0.7 


% 


citric acid 


0.4 


X 


delta-gluconoLactone .'■ 


•■■,■••..■•..0.5 


X 


. sod i uin b i c a.r boh a t e 


.. 0.1 


X 


fuhctiisnalized, protein . 


0.1 


X 


ifiavor ings 


0.1 


X 



20 



The fruit dessert product was diyided into four batches^^^ 
one of which was left unaltered (I). The additions to 
the other portions were 100 U of lysozyme per rag (11)^ 
25 50 U of lysozyme per mg+ 0.15 % of potassium sorbate 
(III) and 0.2 % of potassium sorbate (IV> in each case. 

The mixtures were stored in closed jars at a tempera- 
ture of -HO^C. 

The shelf life was assessed on the basis of alterations 
30 perceptible with the senses and of the total organism 
count. . 
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Added preservative Shelf Life Cda/s] 

I Control test 6 

II 100 U of lysozyme/rog 10 

III 50 U of lysozyme/mg + 0.15 % 

5 of potassium sorbate 16 

IV 0.2 % of potassium sorbate 11 

Exanple 7 

Investigation of the shelf life of a moisturizing cream 

A moisturizing cream with the following formulation was 
10 prepared: 

liquid paraffin (German Pharmacopeia) 10.0 % 

vitamin oil 5.0 % 

petrolatum (German Paharmacopeia) 5.0 % 
\ '^Hostacerin T-3 (fatty alcohol polyglycol 

15 ' ethers, emulsifier) 5.0 % 
^Hostaphat KW 340 N (organic phosphoric 

acid derivative, emulsifier) A.O % 

palmitic acid 5-0 % 

cetyl alcohol (German Pharmacopeia) 1.0 % 

20 water ^0-0 ^ 

'^Hydroviton (huroectant) 5.0 % 

The cream was divided into four batches, one of which was 
left unaltered (I). During the preparation of creams II- 
IV, the following additions were metered into the aqueous 
25 phase: cream II 250 U of Lysozyme/mg 

cream Hi 150 U of lysozyme/mg + 0-2 % of 

sorbic acid 
cream IV 0.3 % of sorbic acid 

The creams were stored in closed containers at room tem- 
30 perature. 



The shelf life was assessed on the basis of alterations per 
ceptible with the senses and of the total organism count. 
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Added preservative 



I Control test 

II 250 U of Lysozyme/rag 

III 150 U of lysozyme/rag + 0.2 % 
of sorb-ic acid 

IV 0.3 % of sorbic acid 



Shelf life 
Cdaysl 

9 
14 

30 
19 



Exaaple 8 

Investigation of the shelf life of a gel 

A pharmaceutical gel with the following formulation was 
10 prepared: 



water 

hydroxyethylcellulose (Tylose H 1000) 



97 % 
3 % 



The prepared gel was divided into four batches^ of which 
one gel (I) remained untreated. The following additives 
15 were metered into gelsII-IV: 

gel II 250 U of lysozyme per rag 

gel III 150 U of lysozyme per mg + 0.2 % of sorbic acid 
gel IV 0.3 % of sorbic acid. 

The gels were stored in closed containers at room tempera- 
20 ture. 

V 

The shelf life was assessed on the basis of alterations 
perceptible with the senses and of the total organism 
count. 



Added preservative 

25 I Control test 

II 250 U of lysozyme/mg 

III 150 U of lysozyme/mg + 0.2 % of 
sorbic acid 

IV 0.3 % of sorbic acid 



Shelf life 
Cdaysl 
7 
19 

35 
22 
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Exaaple 9 

Investigation of the sheLf Life of liquid rennet 

Commercially available liquid rennet preserved with 1.1 % 
benzoic acid was used for the investigation of the shelf 
5 life. The liquid rennet was stored in closed containers 
at room temperature without and with the addition of 
50,000 U of lysozyme per ml. 

The shelf life was assessed on the basis of alterations 
perceptible with the senses and of the total organism 
10 count. 

Added preservative 

1.1 % of benzoic acid 
50,000 U of lysozyme/ml + 
\ 1.1 % of benzoic acid 



SheLf life 

Cdays3 

16 

33 



